PROCESS FOR PRODUCING RIDGY RESIN FILM AND RECORDING MEDIUM 



BACKGROUND OF THE INVENTION 



1. Field of the Invention 

The present invention relates to the technical field 
of plastic molding, particularly to a technique for forming 
a ridge of a resin in a desired form on a polycarbonate 



Hereinafter, a conventional technique for forming a 
ridgy resin film will be described taking an optical 
recording medium for example. 

Reference numeral 110 in Fig. 9 denotes an optical 
recording medium. The optical recording medium 110 
includes a disk- shape substrate 111 made of a transparent 
resin. A circular hole 113 is provided at the center of 
the substrate 111 • 

A recording layer (a reflection film) composed of a 
metal thin film (a reflection film) and a protective layer 
for protecting the recording layer are formed on the 
surface of the substrate 111. 

On the back surface of the substrate 111, a resin 
film 120 constituted of a ridge is formed around the hole 
113. The ridgy resin film 120 takes on, as a whole, a ring 
form, and its center coincides with those of the hole 113 



substrate . 



2. Description of the Related Art 




and the substrate 111. 

The ridgy resin film 120 and the substrate 111 are 
formed by injection molding in which a resin is injected 
into a cavity of a metal mold and then molded. That is, 
5 the ridgy resin film 120 and the substrate 111 are molded 
into a unitary body. 

The above-mentioned recording layer is laid outside 
the ridge of the optical recording medium 110, and the area 
extending outwardly of the ridge is defined as an 

10 information recording area 118. In the information 

recording area 118, information can be recorded by forming 
pits or grooves in other than the area where the ridgy 
resin film 120 has been formed. 

A reader which reads out information from the optical 

15 recording medium 110 is equipped with a laser beam 

irradiator, and the optical recording medium 110 is placed 
on a tray with its ridgy resin film 120 facing downward and 
inserted into the device such that the recording medium 
goes above the laser beam irradiator. 

20 With the optical recording medium in this position, 

the ridgy resin film 120-provided side of the optical 
recording medium 110 is irradiated with a laser beam. The 
irradiated laser beam is reflected by the metal thin film 
and detected to read information recorded thereon. 

2 5 Since the optical recording medium 110 is placed in 
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such a manner, the ridgy resin film 120 prevents the 
information recording area 118 from being brought into 
contact with the tray and consequently being scratched. 
Moreover, since the surface of the optical recording medium 
110 is not brought into tight contact with the tray, 
ejection of the optical recording medium 110 becomes easier. 

However, such a metal mold as is employed in the 
injection molding described above is expensive, leading to 
an increase in the production cost of the substrate 111. 

Further, forming ridgy resin films in various forms 
requires the use of metal molds corresponding to their 
respective shapes . 

For forming the ridgy resin film without using a 
metal mold, there may be proposed a method including 
applying a resin liquid containing a photoreactive resin 
onto the surface of the substrate and curing the resin 
liquid through the irradiation of ultraviolet rays . 

However, according to this method, if the viscosity 
of the resin liquid is high, the resulting ridgy resin film 
will be wide. Particularly, in the case where the resin 
liquid is applied in the form of a ring, as described above, 
since the starting position of resin supply and its end 
position overlap and the resin liquid is supplied there 
excessively, the resulting film will be wide only at the 
point of overlap . 



On the other hand, if the viscosity of the resin 
liquid is low, the resin liquid cannot rise from the 
surface of the substrate and therefore the surface of the 
resulting ridgy resin film will be lowered. 
5 In any case, in the technique of applying the resin 

liquid, it is difficult to form a ridgy resin film which 
rises for a sufficient height and has an even width. 

O SUMMARY OF THE INVENTION 

^2 10 The present invention was made to solve the above- 

described problems faced in the prior art. An object of 

''^ the present invention is to provide a process for forming a 

ridgy resin film uniform in width without using a mold, 

pj particularly a ring- shape ridgy resin film which is uniform 

13 15 in width. 

For solving the above-mentioned problems, the present 
invention is a process for forming a ridgy resin film, 
comprising the steps of: forming a first concave and a 
second concave on a surface of a plate substrate to make an 
20 area between the first and second concaves as a resin film 
formation area; supplying a resin liquid containing a 
photopolymerizable resin onto a surface of the resin film 
formation area to form a resin liquid layer consisting the 
resin liquid; and curing the resin liquid layer to form a 
25 ridgy resin film. 
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The present invention is the process for forming a 
ridgy resin film, wherein the resin liquid layer is cured 
by irradiation with ultraviolet rays. 

The present invention is the process for forming a 
5 ridgy resin film, wherein during the step of forming the 
first concave and the second concave, a boundary between 
the resin film formation area and the first concave and 
that between the resin film formation area and the second 
O concave are raised to form ridges, and the ridgy resin film 

10 is formed between the ridges. 
:^ The present invention is the process for forming a 

ridgy resin film, wherein the first and second concaves are 
g formed by scraping the surface of the substrate by pressing 

fy an excavator against the surface of the substrate. 

□ 15 The present invention is the process for forming a 

ridgy resin film, the first and second concaves are formed 
by irradiating the surface of the substrate with a laser 
beam. 

The present invention is the process for forming a 
20 ridgy resin film, wherein the first and second concaves are 
formed in concentric relation. 

The present invention is the process for forming a 
ridgy resin film, wherein the viscosity of the resin liquid 
at 25*C is not lower than 10 mPa • s nor higher than 1,000 
25 mPa * s . 
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The present invention is the process for forming a 
ridgy resin film, wherein the viscosity of the resin liquid 

at 25°C exceeds 100 mPa * s . 

The present invention is the process for forming a 
5 ridgy resin film, wherein the glass transition temperature 
of the resin forming the ridgy resin film is not lower than 

eo'C and below 100°C . 

The present invention is the process for forming a 
ridgy resin film, wherein the height from the surface of 

10 the resin film formation area to the surface of the ridgy 
resin film is 3 Mm or higher . 

The present invention is a process for producing a 
recording medium molded in the form of a disk and having a 
recording layer and a resin layer provided on the recording 

15 layer, the process comprising the steps of; forming ring- 
shaped first and second concaves on a surface of the resin 
layer with the center of the recording medium as the 
centers to form an area between the first and second 
concaves as a resin film formation area; supplying a resin 

20 liquid containing a photopolymerizable resin onto the resin 
film formation; and curing the resin liquid layer to give a 
ridgy resin film. 

The present invention is an optical recording medium 
molded in the form of a disk and having a recording layer 

25 and a resin layer provided on the recording layer, wherein 
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ring-shaped first and second concaves with the center of 
said recording medium as the centers, a resin film 
formation area between said first and second concaves, and 
a ridgy resin film formed in said resin film formation area 
5 are formed on a surface of said resin layer, and said ridgy 
resin film is raised above a surface of said resin layer. 

The present invention is the recording medium, 
wherein the resin layer is made of a polycarbonate resin. 
Since the present invention has the structure as 
m 10 described above and the first and second concaves formed on 
|ij the surface of the substrate are spaced a given distance 

|y apart from each other, a ridgy resin film having a 

^= predetermined width can be obtained by supplying a resin 

liquid onto the land between the first and second concaves 
'^f 15 and then curing the resin liquid supplied. 

In the case where the first and second concaves are 
formed using an excavator or a laser beam, the edges of the 
openings of the first and second concaves are raised to 
constitute ridges. Of these ridges, between two ridges 
20 adjacent to each other lies a land being part of the 
substrate, and it is level with the rest of the plane 
substrate. Even when the resin liquid is supplied onto the 
land between these two ridges, dripping or overflow of the 
resin liquid does not take place, for the ridges dam up the 
25 flow. Moreover, due to its surface tension, the surface of 
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the resin liquid supplied rises high from the surface of 
the substrate. By curing the resin liquid in this state, 
there is provided a ridgy resin film free from dripping or 
overflow. 

A ridgy resin film in the form of, as a whole, a ring 
is formed by making the first and second concaves in 
concentraic relation and supplying the resin liquid onto 
the land therebetween . 

Although, at the point of overlap (the juncture of 
the ring) , the resin liquid is supplied in an amount larger 
than that at any other point, the ridges similarly prevents 
the resin liquid from overflowing, so that the width of the 
ring at the Juncture will be the same as that at any other 
point . 

According to the process for forming a ridgy resin 
film of the present invention, it is possible to foirm a 
ridgy resin film of a desired form on a surface of an 
arbitrarily selected substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 (a) to 1 (h) illustrate a process for 
producing a ridgy resin film according to present 
invention; 

Fig. 2 illustrates an elevation film of an optical 
recording medium according to the present invention; 
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Figs. 3 (a) and 3 (b) illustrate a first example of a 
process for producing an optical recording medium according 
to the present invention; 

Fig. 4 is a plan view of a substrate of an optical 
5 recording medium; 

Figs. 5 (a) to 5 (e) illustrate another example of a 
process for producing a ridgy resin film according to the 
present invention ; 

Figs. 6 (a) to 6 (c) illustrate a second example of a 
10 process for producing an optical recording medium according 
to the present invention; 

Figs. 7 (a) and 7 (b) illustrate a third excunple of a 
process for producing an optical recording medium according 
to the present invention; 
15 Fig. 8 illustrates another example of an optical 

recording medium according to the present invention; and 

Fig. 9 is a cross -sectional view illustrating a 
conventional optical recording medium provided with a ridgy 
resin film. 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the process for forming a ridgy resin 
film of the present invention will be described with 
reference to the drawings . 
25 Reference numeral 11 in Fig. 1 (a) denotes a 
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substrate (resin layer) made of a polycarbonate resin. 

One surface of the substrate is made flat. In the 
first step for providing a ridgy resin film on the flat 
surface of the substrate 11, the substrate 11 is placed 
5 horizontally (Fig. 1(a)). Then, an excavator 14 is 

positioned above the surface of the substrate 11 (Fig. 
1(b)) and then its tip 16 is pressed against the flat 
surface of the substrate 11. 

The tip 16 of the excavator 14 is made from a 

10 material which is harder than the resin forming the 

substrate 11. Therefore, by moving the excavator 14 in 
horizontal direction with its tip 16 pressed against the 
substrate 11 surface, the surface of the substrate 11 is 
scraped by the tip 16 to leave a first concave 17a. Here, 

15 a groove having a depth of 10 \xra is formed in the surface 
of the substrate 11 as the first concave 17a. 

The portion of the resin scooped up from the 
substrate 11 is removed from the surface thereof, but the 
remnants pushed out of the openings of the grooves are 

20 banked up to make first ridges 18a along the openings of 

the edges of the first concave 17a (Fig. 1(c)), the ridges 
18a being raised above the surface of the substrate 11. 

After the first concave 17a of a desired form has 
been formed in the substrate 11 surface, the tip 16 of the 

25 excavator 14 is drawn clear of the surface of the substrate 
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11 (Fig. 1(d)), and at a point a given distance away from 
the first concave 17a, the tip 16 is pressed against the 
substrate 11 again. 

By moving the excavator 14 in a direction parallel to 
the first concave 17a with its tip 16 pressed against the 
substrate 11, the surface of the substrate 11 is scraped by 
the tip 16 to leave a second concave 17b. A groove similar 
to the first concave 17a is formed as the second concave 
17b. 

Upon the formation of the second concave 17b, as in 
the case of the first concave 17a, second ridges 18b are 
formed on both sides of the openings of the second concave 
17b (Fig. 1(e)). Of the lands of the substrate 11, the 
land between the first and second concaves 17a and 17b 
constitutes a resin film formation area where a ridgy resin 
film to be described later is provided. 

Fig. 1(f) illustrates the excavator 14 withdrawn to a 
position clear of the substrate 11 after the grooving of 
the substrate 11. 

On the surface of the substrate 11, the first concave 
17a and the second concave 17b are spaced a given distance 
apart. Between the first and second concaves 17a and 17b 
lies a land being part of the plane substrate 11. The 
first and second ridges 18a and 18b are provided along the 
openings of the edges of these first and second concaves 



17a and 17b, respectively. 

Secondly, a resin liquid containing a photoreactive 
curable resin is supplied onto the surface of the land 
being part of the substrate exposed between the first and 
5 second concaves 17a and 17b. The resin liquid supplied is 
dammed up by the first and second ridges 18a and 18b formed 
along the edges of the first and second concaves 17a and 
17b and, the top of the resin liquid, due to its surface 
tension, is raised high above the lands of the substrate 11. 

10 Fig. 1(g) shows the resin liquid in such a state and 

reference numeral 19 in Fig. 1(g) denotes the resin liquid 
(resin liquid layer) supplied onto the surface of the 
substrate 11. 

After having been supplied to all over the land 

15 between the first and second concaves 17a and 17b, the 
resin liquid 19 is irradiated with ultraviolet rays to 
cause the photopolymerizable resin contained in the resin 
liquid layer 19 to undergo reactions. As a result, the 
resin liquid layer 19 is cured and a ridgy resin film of a 

20 desired form is formed between the first and second 
concaves 17a and 17b. 

Reference numeral 20 in Fig. 1(h) denotes the ridgy 
resin film thus obtained. The ridgy resin film 20 lies 
between the first and second concaves 17a and 17b and rises 

25 high above the lands of the substrate 11. 

12 



EXAMPLES 

The same procedure as illustrated in Figs. 1(b) and 
1(c) was followed to provide, using an excavator, the 
surface of a polycarbonate substrate with a first concave 
in the form of a ring, during which, as in the case of the 
substrate 11 shown in Fig. 1(d), first ridges were formed 
along the edges of the first concave. 

Thereafter, as in the same manner described in Fig. 
1(e), an excavator was positioned a given distance away 
from the first concave, and a second concave was formed so 
as to be in concentric relation with the first concave, 
during which, as in the case of the substrate 11 shown in 
Fig. 1(f), second ridges were formed along the edges of the 
second concave. In the manner as above described, a 
plurality of substrates provided with first and second 
concaves and first and second ridges in concentric relation 
were prepared. 

Then, six kinds of resin liquids each containing a 
photoreactive curable resin were prepared, and the resin 
liquids were each separately supplied onto the land between 
the first and second' concaves formed on each of the 
substrates prepared above. The viscosities of the resin 
liquids were, at 25*0, 30 mPa • s, 200 mPa * s, 400 mPa • s, 
600 mPa • s, 10 mPa • s, and 1,000 mPa * s. 



Each resin liquid was supplied to all over the land 
between the first and second concaves formed on each 
substrate such as to form a resin liquid layer 19 raised 
high above the surface of the substrate as illustrated in 
5 Fig. Kg). 

Then, the resin liquids supplied to the substrates 
were irradiated with ultraviolet rays and cured to give 
ring-shape ridgy resin films. Test pieces for Examples 1 
to 6 were thus prepared. 
10 Moreover, a test piece for Comparative Example 1 was 

prepared by, as in Examples 1 to 6, supplying a resin 
liquid having a viscosity of, at 25^0, 5 mPa • s onto the 
land between the first and second concaves formed on the 
above -described substrate, and irradiating the resin 
15 liquid- supplied surface with ultraviolet rays. 

The test pieces for Examples 1 to 6 and Comparative 
Example 1 prepared above were examined for their 
"juncture," "dripping, overflow," and "elevation." 
( Juncture ) 

20 For every test piece, the width of the ridgy resin 

film at the point of overlap (juncture), i.e., the point 
where the application of the resin liquid starts and ends, 
was visually examined and compared with that at any other 
point. The expression "wide" is used when the width of the 

25 ridgy resin film at the juncture is wider than that at any 
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other point. When the width of the ridgy resin film at the 
juncture is almost the same as that at any other point, the 
film is taken to be "even" in width. The results are shown 
in Table 1 below. 
( Dripping, Overflow) 

Every ridgy resin film of the test pieces was 
examined for dripping or overflow. The results are shown 
in Table 1 below. 
(Elevation) 

The height of the ridgy resin film 20 of each test 
piece was measured. The criteria are as follow. 

100 lira OT higher: © 

3 Mm to 100 Urn: O 

Not higher than 3 Umz X 
The results are shown in Table 1 below. 



Table 1 : Evaluation test 





First and second 


Viscosity 
of resin 
(mPa ' s) 


Juncture 


Dripping, 
^^veniow 


Elevation 


iwAaJiipiC 1 


\A/ it'll cnnf*ct\i^<i 


30 


Even 


Not oh<!erved 








900 


Even 


Not observed 


r\ 
\J 


FYamr^lp 


with concaves 


400 


Even 


Not observed 


(8) 


Example 4 


with concaves 


600 


Even 


Not observed 


© 


Example 5 


with concaves 


10 


Even 


Not observed 


o 


Example 6 


with concaves 


1000 


Even 


Not observed 


© 


Comparative 
Example 1 


with concaves 


5 


Even 


Not observed 


X 


Comparative 
Example 2 


without concaves 


600 


Wide 


Observed 


o 


Comparative 
Example 3 


without concaves 


10 


Wide 


Observed 


X 



As shown in Table 1, two kinds of resin liquids that 
are the same as those employed in Examples 4 and 5 were 
individually applied to the surface of such plane 
substrates without a first concave nor a second concave as 
illustrated in Fig. 1(a), in the form of a ring. The resin 
liquid-applied side of each substrate was irradiated with 
ultraviolet rays to form a ridgy resin film. Test pieces 
for Comparative Examples 2 and 3 were thus prepared. 

Under the same conditions as in Example 1, the test 
pieces of Comparative Examples 2 and 3 were exeunined for 
"juncture," "dripping, overflow," and "elevation." The 
results are shown in Table 1 above. 

As can be seen from Table 1 , in Examples 1 to 6 , as 
compared with Comparative Examples 2 and 3, the width of 
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each ridgy resin film at the juncture was the same as that 
at any other point, and no dripping nor overflow was 
observed. 

Particularly, in Examples 3, 4 and 6 in which the 
5 resin liquids having a viscosity of 400 mPa * s or higher 
were employed, the height of each ridgy resin film was 100 
Urn or higher. However, in Comparative Example 2 in which 
the same resin liquid as that used in Example 4 was 
employed, since the resin liquid was applied onto the plane 

10 substrate with no concave nor ridge, the resin liquid was 
spread over the surface of the substrate and therefore the 
height of the resulting ridgy resin film was lower than 
that in Example 4 . 

Moreover, in Comparative Example 3 in which the resin 

15 liquid having a viscosity of 5 mPa • s was employed, the 
height of the ridgy resin film was insufficient. 

From the results thus obtained, it was found that a 
ridgy resin film 20 better in configuration was obtained by 
forming first and second concaves in a surface of a 

20 substrate and supplying a resin liquid having a viscosity 
of, at 25'C, not lower than 10 mPa * s nor higher than 1,000 
mPa • s to the land between the first and second concaves. 
Examples 

Using five kinds of photoreactive curable resins, 
25 resin liquids for Examples 7 to 11 were prepared. For the 
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resin liquids of Examples 7 to 11 , viscosity (mPa*s), 
glass transition temperature (*C), and surface tension 
(mN/m) were measured. The viscosity and surface tension 
were measured at 25X3. The results are shown in Table 2 
5 below. 



Table 2 : Evaluation test 





Example 7 


Example 8 


Example 9 


Example 10 


Example 11 


Viscosity ( m Pa • s ) 


180 


180 


180 


300 


180 


Glass transition 
temperature (°C) 


72 


74 


64 


101 


64 


surface tension 
(mNXm) 


35.6 


30. 1 


35.3 


34.4 


36. 2 


Percentage of shrinkage 
upon curing (%) 


8.7 


8. 7 


8.3 


8.8 


8. 3 


Pendulum hardness 
(t i mes) 


100 


100 


82 


142 


82 


Pencil hardness 


B 


B 


3 B 


2 H 


3 B 


Sirface curability 




0~A 


O 


O 


A 


PC scratch resistance 


A 


A 


O 


X 


0~A 


Blocking properties 


A 


A 


0~A 


o 


A 


Cracking resistance 


A 


A 


O 


X 


O 


Ridgj' resin film 
formability 


O 


O 


O 


O 


O 



Using the resin liquids of Examples 7 to 11, ridgy 
resin films were formed under the same conditions as in 
10 Examples 1 to 5 to prepare five kinds of test pieces. The 
resins (resins liquid in cured state) constituting the 
ridgy resin films of these test pieces were individually 
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examined for pencil hardness, pendulum hardness, and glass 
transition temperature. Pendulum hardness is measured by a 
pendulum hardness tester (Konich type model 299; Erichsen) 
at 25^:. 

The results are shown in Table 2 above. 

These test pieces were further tested for the 
following items: percentage of shrinkage upon curing, 
surface curability, PC scratch resistance, blocking 
properties, cracking resistance, and ridgy resin film 
formability. The results are shown in Table 2 above. 
[Percentage of shrinkage upon curing] 

The specific gravity (g/cm^) of each of the resin 
liquids of Examples 1 to 6 before curing and that after 
curing (the specific gravity of the ridgy resin film of the 
test piece) were measured. With the specific gravity 
(g/cm^) before curing as A and that after curing as B, the 
percentage of shrinkage upon curing was figured out by the 
following mathematical formula (1): 

(1/A " 1/B)/A X 100 = percentage of shrinkage upon curing 
(%) 

[ Surface curability ] 

The ridgy resin film of each test piece was examined. 
If the resin liquid was completely cured and the surface of 
the ridgy resin film was not sticky, the ridgy resin film 
was graded "O", otherwise it was graded "A." 



[PC scratch resistance] 

A resin substrate of polycarbonate (PC) was prepared. 
The ridgy resin film-formed side of each test piece was 
pressed against the resin substrate, and the resin 
5 substrate was examined for scratches and graded by the 
following criteria . 
No scratch was observed: O 
Some scratches were observed: A 
Resin substrate was considerably scratched: X 
10 [Blocking properties] 

The ridgy resin film of each test piece was pressed 
against the surface of the same resin substrate as that 
employed in PC scratch resistance test. If the ridgy resin 
film of the test piece was not adhered to the substrate, it 
15 was graded "O" , otherwise it was graded "A". 
[Cracking resistance] 

The ridgy resin film of each test piece was examined. 
If no crack was observed on its surface, it was graded "O" , 
otherwise it was graded "A". 
20 [Ridgy resin film formability] 

The ridgy resin film of each test piece was examined 
for dripping and overflow. If neither was observed, it was 
graded "O" , otherwise it was graded " X " . 

As is obvious from Table 2 shown above, in Examples 7 
25 to 11 in which the resin liquids each having a viscosity of 
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180 mPa • s or higher, a surface tension of 30 mN/m or 
higher, and a glass transition temperature after curing of 
eo^C or higher were employed, a sufficient surface 
curability was observed, proving their high ridgy resin 
5 film formability. 

As is obvious from the test results of "pendulum 
hardness" and "pencil hardness" shown in Table 2, the ridgy 
resin films of Examples 7 to 9 and 11 each having a glass 
transition temperature after curing of 100°C or lower were 
10 softer than the resin film of Example 10 the glass 

transition temperature of which after curing was lOl'C . In 
addition, the ridgy resin films of Examples 7 to 9 and 11 
were superior in PC scratch resistance to the resin film of 
Excimple 10 . 

15 The percentage of shrinkage upon curing of each of 

the ridgy resin films of Examples 7 to 9 and 11 was lower 
than that obtained in Example 10. Consequently, their 
cracking resistance was also good. 

The test pieces of Examples 9 and 11 were 

20 particularly excellent in surface curability, and their 
blocking properties were also good. 
Exaiaples 

Figs. 5 (a) to 5(e) illustrate another exconple of the 
process for forming a ridgy resin film of the present 
25 invention. 
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As illustrated in Fig. 5(a), irradiation of the 
surface of the same substrate 11 as that employed in 
Examples above with a laser beam 36 raises the temperature 
of the laser-irradiated area to melt it. 
5 The molten part of the substrate swells (Fig. 5(b)), 

but a shift of the irradiation position of the laser beam 
36 in horizontal direction causes the cooling and 
contraction of the molten part of the substrate, thereby 
forming a first concave 37a. 
ffl 10 In this step, part of the resin once swelled remains 

m along both of the edges of the openings of the first 

Fy concave 37a and constitutes first ridges 38a (Fig. 5(c)), 

;L, As was described above, the first concave 37a and the 

jI"! first ridges 38a along the edges of the first concave 37a 

15 are formed by shifting the irradiation position of the 
'"^ laser beam 36 in horizontal direction. 

After the irradiation of the laser beam 36 has been 
suspended and its irradiation position has been shifted by 
a given distance, the surface of the substrate 11 is re- 
20 irradiated with the laser beam 36. By irradiating the 
substrate with the laser beam 36 while shifting the 
irradiation position in a direction parallel to the first 
concave 37a, not only a second concave 37b but also second 
ridges 38b are formed parallel to the first concave 37a. 
25 The ridges 38b are formed along the edge of the second 
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concave 37b. 

In the seune manner as described in connection with 
Fig. 1(g), a resin liquid containing a photoreactive 
curable resin is supplied to all over the surface of the 
5 land being part of the substrate 11 exposed between the 

first and second concaves 37a and 37b to be a resin liquid 
layer 19 raised above the surface of the substrate 11. (Fig. 
5(e)). 

Through the irradiation of ultraviolet rays, the 

10 resin liquid 19 is cured and, as illustrated in Fig. 1(h), 
a ridgy resin film is formed between the first and second 
concaves 37a and 37b on the substrate 11. 

The substrate 11 or 51 made of a polycarbonate resin 
employed above is for the purpose of illustration only and 

15 should by no means be construed as defining the scope of 
the present invention. As the material of the substrate, 
polyethylene resin and acrylonitrile-butadiene-styrene etc. 
are also usable . 

Moreover, as in Examples 3,4 and 6, the use of a 

20 resin liquid having a high viscosity results in the 

formation of a ridgy resin film 20 which bulges higher from 
the substrate. Accordingly, adjustment of the viscosity of 
the resin liquid within the range of 10 mPa • s to 1,000 
mPa • s makes it possible to form a ridgy resin film 20 

2 5 which bulges for an arbitrarily selected distance. 
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As the photoreactive curable resin contained in the 
resin liquid, a variety of photoreactive curable resins are 
available. For example, the photoreactive curable resin 
may be an acrylic or epoxy resin. 

The acrylic resin may be epoxy acrylate, urethane 
acrylate, ester acrylate or melamine acrylate. The epoxy 
resin may be alicyclic epoxy resin. The photoinitiators may 
be used together with the photoreactive curable resin. 

Furthermore, a colorant such as a dye and pigment may 
be added to the resin liquid provided that it does not 
hinder the photoreactive curable resin from undergoing 
photopolymerization reactions . 

The ridgy resin film 20 of the present invention can 
be formed on any of a variety of objects of processing. 
For example, it is possible to decorate the surface of an 
object of processing with a minute pattern constituted of 
ridgy resin films 20. 
EXAMPLES 

Next, description will be given of a case where a 
ridgy resin film formed in accordance with the present 
invention is used as an elevation film in the optical 
recording medium. 

Reference numeral 51 in Fig. 3(a) denotes the cross - 
section of a transparent disk- shape substrate made of a 
polycarbonate resin. There is a hole 65 at the center of 



the substrate 51. A predetermined region of the surface of 
the substrate 51 encircling the hole 65 has already been 
provided with pits or grooves arrayed so as to represent a 
sequence of binary numbers . 
5 In the manner described in connection with Figs. 1(a) 

to 1(h) or Figs. 5 (a) to 5(e), with the center of the hole 
6 5 as the center, first and second concaves are provided on 
the substrate 51, i.e., not on the surface with concave and 
convex pits but on the other side, in concentric relation. 

10 Fig. 2 is an enlarged cross -section of part of the 

left-hand portion of the substrate 51 in the vicinity of 
the center, the enlarged area being represented by 
reference numeral 80 in Fig. 3. 

First and second ridges 58a and 58b are formed along 

15 the edges of the first and second concaves 57a and 57b, 

respectively. A ridgy resin film 70 lies between the first 
and second concaves 57a and 57b. In other words, with the 
center of the hole 65 as the center, the ridgy resin film 
70 is formed in concentric relation with the concaves and 

20 ridges - 

First a recording layer 53 composed of a metal thin 
film is formed on the surface provided with no ridgy resin 
film 70 by sputtering. Then a protective layer 55 made of 
a resin is formed on a surface of the recording layer 53 
25 (Fig. 3(b)). 
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Fig. 4 Is a plan view of the substrate 51 in this 

state . 

In the optical recording medium 50, the concave and 
convex pits representing a sequence of binary numbers are 
arrayed in the region outside of the ridgy resin film 70, 
which region is an information recording area 68 where 
certain data are recorded in the form of concave and convex 
pits . 

In the optical recording medium 50, the ridgy resin 
film 70 functions as an elevation film. That is, by 
putting the optical recording medium 50 on the tray of a 
reader with its ridgy resin film 70 -provided side facing 
downward, the information recording area 68 is prevented 
from being brought into contact with the tray and 
consequently protected from scratches. In addition, the 
presence of the ridgy resin film 70 makes the ejection of 
the recording medium 50 from the tray easier . 

Described above is the case where the recording layer 
53 and the protective layer 55 are formed on the substrate 
51 previously provided with the ridgy resin film 70 but 
should by no means be construe^d as defining the scope of 
the present invention . 

For example, after the recording layer 53 and 
protective layer 55 have been provided on the surface of 
the substrate 51 with no ridgy resin film 70, the ridgy 



resin film 70 is formed not on the surface provided with 
the recording layer 53 but on the other side in the manner 
described above. The case where a ridgy resin film is 
provided on one side of an optical recording medium has 
been described thus far, but it should by no means be 
construed as defining the scope of the present invention. 
Ridgy resin films may be provided on both sides of the 
optical recording medium. 

Described above is the case where the optical 
recording medium 50 is produced by forming the recording 
layer 53 and the protective layer 5 5 on the substrate 51 
previously provided with the ridgy resin film 70 but should 
by no means be construed as defining the scope of the 
present invention . 

The second example of the process for producing the 
optical recording medium of the present invention will be 
described with reference to Figs. 6(a) to 6(c). Firstly, 
following the same process as illustrated in Figs. 1(a) to 
1(f) or Figs. 5(a) to 5(d), first and second concaves 57a 
and 57b are formed on the same substrate 1 as that employed 
in the case of the above-described optical recording medium 
50. 

Secondly, in the manner described in connection with 
Figs. 3(a) and 3(b), a recording layer 53 and a protective 
layer 55 are formed not on the side provided with the first 
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and second concaves 57a and 57b but on the other side of 
the substrate 51 (i.e., on the surface 59 with concave and 
convex pits). Thereafter, the resulting substrate is 
subjected to the steps as illustrated in Figs. 1(g), 1(h) 
or Figs. 5(e) to form a ridgy resin film 70. As a result, 
there is obtained an optical recording medium 50 of the 
present invention . 

The third example of the process for producing the 
optical recording medium of the present invention will be 
described with reference to Figs. 7(a) and 7(b). Firstly, 
before first and second concaves 57a and 57b are formed, a 
surface 59 with concave and convex pits on a substrate 51 
is provuded with a recording layer 53 and a protective 
layer 55 (Fig. 7(a)). 

Then, according to the process as illustrated in Figs. 
1(a) to 1(h) or Figs. 5(a) to 5(e), a ridgy resin film 70 
is formed not on the pits -provided surface 5 9 but on the 
other side of the substrate to provide an optical recording 
medium 50 of the present invention . 

The case of forming a ridgy resin film on one surface 
of the optical recording medium has been described thus far, 
but it should by no means be construed as defining the 
scope of the present invention. 

Reference numeral 80 in Fig. 8 indicates another 
embodiment of the optical recording medium of the present 
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invention. The optical recording medium 80 includes a 
first resin layer 81, a recording layer 83 formed on the 
first resin layer 81, and a second resin layer 85 formed on 
the recording layer 83 not at the side of the first resin 
layer but at the other side. The surface of the first 
resin layer 81 and that of the second resin layer 82 of the 
optical recording medium 80 are each provided with a ridgy 
resin film 88 in the manner described in connection with 
Figs. 1(a) to 1(f). That is, the ridgy resin films 88 are 
provided on both surfaces of the optical recording medium. 

The present invention eliminates the necessity of the 
use of a mold in the molding of a ridgy resin film on a 
substrate , 



